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This report is an opinion piece arising from the response to the 1996 ASMS Fall Workshop
“Limits to Confirmation, Quantitation, and Detection.” The two subjects that generated the
most heated discussion at the Workshop were the criteria for qualitative confirmation of target
analytes and those for defining and measuring limits of detection and of quantitation. A
reportorial account of the Workshop has been published previously (Baldwin, R.; et al. J. Am.
Soc. Mass Spectrom. 1997, 8, 1180–1190). The purpose of the present work is to (1) attempt to
reconcile the sometimes highly divergent views expressed by some of the invited Workshop
speakers and (2) provide some impetus toward a consensus approach to the dual problems of
analyte identification and operational definitions of limits of detection and quantitation for
application to trace analysis using chromatography with mass spectrometric detection. In view
of the wide range of analytical problems dealt with by modern mass spectrometrists and the
varied contexts in which these activities are undertaken (including regulatory requirements
and possible legal challenges), both issues are addressed using the concept of fitness for
purpose. It is proposed that an appropriate goal is not to define a set of universally applicable
criteria, but rather to recommend guidelines for establishing integrated analytical methods
best suited to the particular purpose and context. (J Am Soc Mass Spectrom 1998, 9,
643–648) © 1998 American Society for Mass Spectrometry
This report has been written as a result of the 1996ASMS Fall Workshop on “Limits to Confirma-tion, Quantitation, and Detection.” A previous
report on this Workshop [1] was limited to summaries
of the nine formal papers presented as the basis for the
discussions from the floor. However, in view of the
considerable interest in this topic displayed in these
discussions and in subsequent communications to the
organizers, it was decided to produce a second article
that attempts to fulfill two related objectives. The first of
these was to reconcile, as far as possible, the sometimes
highly disparate views expressed by different Work-
shop speakers. The second objective was to produce a
set of proposals for mass spectrometry colleagues un-
dertaking an analytical project for which no clear-cut
procedures are prescribed by relevant regulatory agen-
cies or by standard operating procedures (SOPs) from
within their own organization. The opinions expressed
here are of course the sole responsibility of the authors,
but many of the insights and suggestions originated
from colleagues who are acknowledged below.
The purpose of this report is clearly not to provide
specific solutions to any of the problems addressed at
the Workshop. However, these problems represent a
real concern for a large number of mass spectrometrists
in their professional lives, and widely divergent views
regarding some of these issues are sometimes strongly
expressed. The present authors were motivated to write
this article by the expressed wish of many Workshop
participants that ASMS should assume a leadership role
in these matters by formulating a set of recommended
guidelines to aid the individual analyst in establishing
methodologies appropriate for any given analytical
problem. It is hoped that this report will provide a
suitable starting point.
In view of the wide variety of circumstances faced by
mass spectrometrists and analytical chemists in general,
it seemed unlikely that a single set of criteria could be
formulated to cover all eventualities. Accordingly, the
emphasis in the present document is on the process of
deciding on appropriate procedures when none are
prescribed by regulations of one kind or another. The
present proposals are based on the concept of “fitness
for purpose,” which was defined by Thompson and
Ramsey [2] as follows: “Fitness for Purpose (present
author’s italics) is the property of data produced by a
measurement process that enables the user of the data
to make technically correct decisions for a stated pur-
pose.” In her Workshop presentation [1] Kaiser pro-
posed an alternative definition: “Fitness for Purpose
refers to the magnitude of the uncertainty associated
Address reprint requests to Dr. Robert A. Bethem, ALTA Analytical
Laboratory, 5070 Robert J. Mathews Parkway, El Dorado Hills, CA 95762.
© 1998 American Society for Mass Spectrometry. Published by Elsevier Science Inc. Received August 29, 1997
1044-0305/98/$19.00 Revised February 20, 1998
PII S1044-0305(98)00032-4 Accepted February 20, 1998
with a measurement in relation to the needs of the appli-
cation area.”
What Is the Nature of the Problem?
In the opinion of the present authors the diversity of
analytical applications undertaken by ASMS members
would seem to imply that no single set of detailed
prescriptions could satisfy all requirements. The
present work emphasizes the need for the formulation
of basic principles, and a process whereby procedures
that are fit for the purpose at hand can be derived from
these principles. Most current trace analysis tasks un-
dertaken by ASMS members appear to fall into one of
the following categories.
1. Dosing or application of a known compound when
specificity is characterized a priori using a control
matrix, e.g., pharmacokinetic or soil dissipation stud-
ies. For such controlled applications, multiple ion
confirmation criteria could presumably be relaxed in
some cases if specificity for that matrix has been
demonstrated through analyses of representative
controls. In such applications data are generally
required at levels down to a limit of quantitation
(LOQ). The selection of the LOQ is typically based on
an estimate obtained during method development,
the study requirements, or historical data based on
predefined requirements, or a combination of the
three. The range of reliable response, specificity,
precision, and accuracy are determined from method
validation studies.
2. Applications directed at demonstrating compliance
with regulations of agencies such as the EPA. Envi-
ronmental regulation requires correlation of data
from many laboratories, involving many matrices
and many samples. Statistical interlaboratory char-
acterization of the analytical method is particularly
important for this category, and it is here that statis-
tical conventions such as the method detection limit
(MDL) [3] are particularly useful.
3. Analyses at a regulatory cut-off level, e.g., drugs of
abuse in urine testing, where the analyst must take
strong measures to minimize false positives. Such
applications require reliable quantitation at the en-
forcement level with unambiguous confirmation.
Questions relating to specificity of the overall ana-
lytical method are crucial. If large numbers of sam-
ples are involved, preliminary screening using less
stringent confirmation criteria (fewer ions moni-
tored, etc.), designed to avoid false negatives, may be
appropriate within a two-step protocol as suggested
by Stephany [1, 4].
4. Probably the most difficult category to describe is
that of analyses conducted to determine whether a
target analyte “is there or not.” In view of possible
variations in the matrix, sample-to-sample determi-
nations of detection limit may be necessary, and
confirmation criteria must be demonstrated at the
stated detection limits whose definition (e.g., signal/
noise criteria) should be specified in advance. Blank
and control samples are critical in such applications.
If large numbers of samples are involved, prelimi-
nary screening may again be appropriate within a
two-step protocol [1].
It is fair to say that the Workshop provided more
questions than consensus answers. However, on one
point there appeared to be almost unanimous agree-
ment among the 120 or so participants: quantitative
data are not fully valid if criteria for specificity and/or
confirmation are not met. This point arose in consider-
ing whether a chromatographic peak can be used as a
basis for validated quantitation in cases where prespeci-
fied criteria for specificity or qualitative confirmation,
whatever these might be, are not met.
Criteria for Qualitative Confirmation
A mass spectrometer design meeting the idealized
criterion of parallel detection without sacrificing sensi-
tivity, so that essentially all of the ions produced from
the sample are detected and recorded, is not yet proven
for routine use in a busy analytical laboratory. Sector
instruments fitted with array detectors, ion traps, and
time-of-flight technologies could conceivably be devel-
oped to the point where their performance approaches
this ideal in a rugged, cost-effective format. At present,
however, the vast majority of instruments used in
laboratories where the topic of this Workshop is perti-
nent are scanning instruments employing serial detec-
tion of the mass spectrum. It is common practice in
target analyte quantitation to increase the effective
sensitivity of mass spectrometric detection by foregoing
full spectral recording and monitoring only a few
mass-to-charge ratio values characteristic of that ana-
lyte. Thus, the analyst can increase sensitivity (decrease
limits of detection and of quantitation, however de-
fined) at the expense of selectivity provided that the
limitation on sensitivity is because of limited ion statis-
tics rather than background interferences (so-called
“chemical noise”). The crucial question here concerns
how much selectivity (specificity) can be sacrificed
without seriously compromising the confidence level
for analyte identification.
The most clearly defined criterion for analyte iden-
tification, under circumstances when full spectral re-
cording is not feasible, is the so-called “3-ion criterion”
proposed by Sphon [5] for electron impact (EI) spectra.
In addition to the collection of data for three ions, the
criteria also specify that the relative intensities of the
ions are within 610% (absolute) of those ratios obtained
from the analysis of contemporary standards. When
applied to MS/MS experiments, three product ions are
required using the same ratio criteria. There is some
disagreement as to whether or not the connectivity
relationship between precursor and product ions con-
fers additional specificity compared with simple se-
lected ion monitoring of the same mass-to-charge ratio
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values. If three structurally unrelated product ions are
derived from one precursor (preferably the molecular
ion), some argue that four mass-to-charge ratio values
are actually being monitored. This argument implies
that only two product ions would be required to meet
the three ion criterion. Alternatively, two distinct pre-
cursor-product reactions would conceivably satisfy a
4-ion criterion. In addition, there are cases where the
3-ion criterion is justified yet the mass spectrometry
conditions do not permit adherence, e.g., only the
molecular ion is generated via electrospray ionization.
In such cases it is essential that alternative ionization
schemes or perhaps MS/MS options are utilized. Alter-
natively, a valid confirmation may need to involve use
of a non-mass spectrometry analysis technique. In any
case, a “relaxation” of the 3-ion criterion is not appro-
priate merely because the present mass spectrometry
mode will generate only one or two ions.
The 3-ion criterion continues to be the only broadly
recognized standard for unambiguous analyte identifi-
cation no matter what the ionization mode, means of
sample introduction (including LC/MS), or mass spec-
tral technique (including MS/MS via quadrupoles or
ion traps). Although alternatives to this criterion have
been proposed, no other standard is so universally
recognized as the best means to minimize the risk of a
false-positive identification. (It is interesting that, as
described by Stephany in his Workshop presentation
[1], confirmation of compound identity in residue anal-
ysis in Europe requires that a 4-ion criterion be satis-
fied.) Despite the merits and consensus attached to the
3-ion criterion, considerable discussion during the
Workshop [1] involved the question of whether or not
the 3-ion criterion is appropriate under all circum-
stances. As discussed further in the remainder of this
section, there appear to be several analytical contexts
where the 3-ion criterion is unnecessarily rigid. How-
ever, a deviation from this standard should be carefully
considered in advance of the analysis phase, and such
deviations must be scientifically sound with justifica-
tions documented in advance.
As stated before, a crucial question concerns how
much selectivity or specificity can be sacrificed without
compromising the confidence level for analyte identifi-
cation. It was evident at the Workshop that views
diverged quite significantly around this question (the
range of views was also apparent in the formal presen-
tations [1]). In the view of the present authors, at least
some of these disagreements reflected the different
professional perspectives of their proponents, and in-
deed may be reconciled to some extent when consid-
ered in the context of the concept of fitness for purpose,
defined as an operational approach by Thompson and
Ramsey [2] or by Kaiser [1], as quoted above.
The circumstances faced by analytical mass spec-
trometrists are so diverse that it is not realistic to expect
that a single prescription for analyte confirmation will
fit all purposes. For example, compare the requirements
for urine analyses in a pharmacokinetic study involving
administration of a single candidate drug with those in
analysis of samples of fruit or vegetable product alleg-
edly contaminated by a pesticide. In the former case it is
already known that the administered compound and its
metabolites should be present in a well characterized
matrix. Specificity for that matrix will have been dem-
onstrated and a validated analytical method would
undoubtedly be available. Although the analysts respon-
sible for such studies are under pressure to complete the
work on schedule, some unavoidable delays are unlikely
to be disastrous for the project. In contrast, consider the
case of an analyst working for the California Department
of Food and Agriculture [6], much of whose work in-
volves determination of residues in crops for which there
is no established tolerance for the residue in question.
Such residues are specified as NTEs (No Tolerance Estab-
lished). Method performance at the “detection limit”
(however interpreted and also matrix dependent) is cru-
cial here because, for a residue defined as an NTE, any
confirmed level is illegal and can result in destruction of
the product. Moreover, the analyst is required to meet
an 8-h turnaround time for fresh market produce and
must initially use multiresidue methods. Clearly the
identification criteria that make sense for the idealized
pharmacokinetic study are unlikely to be adequate for
confirmation of NTE residues in market produce.
In our opinion the best hope for devising analytical
methods, that are both scientifically sound and defen-
sible in a court of law, is to adopt a fitness for purpose
approach that takes into consideration the specificity of
the analytical method as a whole (including any initial
screening methods that may have been applied prior to
confirmatory analyses) and not only the mass spectro-
metric detection in isolation. Such an approach places a
considerable onus on the analyst in charge of the project.
Thus, by placing the question of mass spectrometric
contributions to analyte confirmation explicitly in the
larger analytical context, it may on occasion be possible to
justify relaxation of the 3-ion criterion [5]. However, it is
also entirely possible that some circumstances will de-
mand that more than three mass-to-charge ratio values be
monitored. It is assumed that the responses from these
ions are shown to have relative intensities within specified
limits of standard values, preferably contemporary
standards (and necessarily so for MS/MS techniques).
Those sections of the Workshop report [1] dealing
with analyte confirmation may seem confusing in that
the views expressed at the Workshop by Matusik and
Sphon, Cairns, and Stephany all appear to be at odds
with one another. However, some degree of reconcilia-
tion of views is possible if it is borne in mind that these
colleagues approach the question from different per-
spectives with different purposes. Thus, the FDA is
required to specify confirmatory criteria for regulatory
purposes, so Matusik and Sphon [1] naturally wish to
minimize the possibility of false positives and thus
emphasize the importance of confirmation beyond any
reasonable doubt. Such stringent criteria may not be
necessary for, and indeed impose too high a cost
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penalty on, activities such as soil dissipation or phar-
macokinetic studies that might rely on monitoring just
one characteristic mass-to-charge ratio value (or
MS/MS transition) for the bulk of the analyses. In the
latter case, specificity is established by screening repre-
sentative controls during validation (e.g., plasma from 6
subjects) and sample analysis. The perspective of Cairns
is that of an analyst dealing with specified enforcement
levels that define, for example, whether a suspect is
determined to be a drug user based on a urine analysis
[1]. For such purposes one requires confirmation and
accurate quantitation at a specified level. There is no
reason to worry about exploring the analytical method
far above or below the “acceptability” cut-off level.
If the analyst is to be left to formulate and defend
appropriate analytical methodologies, in accord with the
fitness for purpose principle [2], the role of scientific
societies like ASMS must be to provide recommended
procedures to aid the analyst in devising suitable analyt-
ical methods. Such a framework is envisioned as resulting
from a consultative process undertaken by an appropriate
committee working under the aegis of the Society, and the
present work is intended only as a provocative first step.
The 3-ion criterion for mass spectrometric confirmation
seems likely to play an ongoing role as a baseline
criterion [5] in view of its transparent derivation. Mod-
ification of this criterion in either direction would then
be dictated by the nature of the analytical objective.
Such a proposal begs the question of how to evaluate
the selectivity of individual steps in the analytical proce-
dure, how to combine the separate values, and how to
relate such (inevitably) arbitrary selectivity scores to the
purpose at hand. The Workshop presentation of Stephany
described a possible approach that is very much in the
spirit of fitness for purpose [1]. It depends on combining a
set of consensus selectivity scores for different techniques
in each of the steps comprising the entire analytical
procedure. The tables of selectivity scores provided [1, 4]
are incomplete but serve to illustrate the principle.
What is missing at present are principles for relating the
overall selectivity score to the requirements of the analyt-
ical problem at hand, e.g., a drug and its metabolites in
urine in a controlled laboratory study, compared to
suspected pesticide residues in market produce.
The present authors hope that ASMS will take a lead
role in formulating a more complete version of the
general ideas proposed by Stephany and others [1, 4].
Even if it becomes possible to provide such a consensus
framework for estimating overall selectivity (specificity)
and relating it to analytical requirements, it will be only
an aid to the scientific judgment of the analyst and
certainly not a recipe for panaceas.
Definitions of Limits of Detection
and Quantitation
In a qualitative sense the concepts of limits of detection
and of quantitation are not difficult for analytical mass
spectrometrists to understand, and it is unclear to many
why there should be any serious problems devizing
consensus definitions and procedures for measurement
of these parameters. Some of the background to the
controversies in this area were summarized previously
[1]. Part of the difficulty arises when one tries to deduce
the statistical implications of the “common-sense” cri-
teria that seem self-apparent to experimentalists, e.g.,
some minimum signal/noise ratio for all chromato-
graphic peaks corresponding to those mass-to-charge
ratio values deemed essential for confirmation, with
reasonable requirements on relative intensities of these
peaks (e.g., must match those of contemporary stan-
dards [1]). Thus, whatever the details of these common-
sense criteria may be in any given case, their implica-
tions for probabilities of false-positive and false-
negative results may not be obvious. This is an
important question, one that could well be raised in any
subsequent legal proceedings and not easy to answer
for the general case. If one starts instead with a rigorous
statistical theory of measurement and tries to work
backwards toward recommendations for the analyst at
the bench, it is all too likely that the highly specialized
learning curve already taken for granted by profes-
sional statisticians is simply too time consuming for
most analytical mass spectrometrists working in busy
laboratories. In any case, there are many circumstances
in which there is insufficient time or sample available
for acquisition of adequate data for these statistical
models. Moreover, some of the current models (see
Baldwin et al. [1] for a brief summary and references)
do not appear to properly take into account some
features of trace quantitation by chromatography with
detection by mass spectrometry or other methods. For
example, some statistical models appear to have been
derived for cases where background signals are deter-
mined from blank experiments separate from the actual
determinations, such that negative analytical signals
become possible near the detection limit. Of course,
such negative responses are impossible in experiments
of interest here because chromatographic baselines are
determined in the analytical determinations them-
selves, and negative peak areas would be rejected as
artifacts. In the opinion of the present authors, there is
a real need for a joint approach to this question,
involving analytical mass spectrometrists with some
mathematical skills plus professional statisticians who
have demonstrated an appreciation of the realities be-
hind the experimental work.
This apparent mismatch of professional scientific
skills is certainly not the only source of confusion in this
regard. Legal and even political considerations are
important as described by Budde in his Workshop
presentation [1], which outlined the historical circum-
stances leading to establishment of the U.S. EPA defi-
nition of Method Detection Limit (MDL). The EPA MDL
was in fact the result of a collaboration between ana-
lysts and statisticians driven by regulatory require-
ments arising from a proposed U.S. federal regulation
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titled “Guidelines Establishing Test Procedures for the Analysis
of Pollutants Under the Clean Water Act,” published in
December 1979. Among the analytical methods proposed
were two GC/MS methods (Methods 624 and 625) for a
total of 112 specifically named analytes. The initial pro-
posal stated that detection limits for all 112 analytes were
the same, i.e., 10 ng/L. As part of the standard regulatory
process the EPA received public comments, many of
which challenged the arbitrarily stated detection limits in
the original proposal. As a result the EPA had to scramble
to find out what the real detection limits were. As part of
this process, Budde and colleagues had to produce a
workable and defensible definition of an MDL. This
definition, together with the associated procedure for
experimental determination of the EPA MDL, was pub-
lished in the refereed literature in 1981 [3] and eventually
became part of the final regulations [7] in 1984 as part of
the U.S. National Pollution Discharge Elimination System.
This EPA definition of MDL does at least make contact
with both the common-sense understanding of the prac-
tical analyst and the requirements for clearly derived
statistical implications, i.e., the minimum concentration of
a substance that can be identified, measured, and reported
with 99% confidence that the analyte concentration is
nonzero. Brief summaries of the definition and procedure
are given in [1]. Later, in regulations associated with the
Safe Drinking Water Act, the MDL was required to be 20%
of maximum permitted contaminant levels.
The EPA MDL [3, 7] first drew criticism when it was
used in the Love Canal hazardous waste site investiga-
tion of the early 1980s and has occasionally come under
fire since then, including criticisms made at the ASMS
Workshop [1]. The foregoing summary of the history of
the EPA MDL is included here to emphasize that the
question of limits of detection is not only one to be
resolved by scientific discussion among specialists from
different areas, but also involves strong connections to
legal and political controversies that will have to be
taken into account. As described by Budde [1], there are
perils in framing any such regulations since nonspecial-
ists are liable to interpret them in unforeseen ways, e.g.,
EPA regulators have used the MDL to set regulatory
limits, an entirely inappropriate use since the MDL is
intrinsically a measured value that is variable (depending
on the matrix, instrument performance, etc.). Indeed,
this characteristic of the EPA MDL is one of its strengths
because it provides a direct connection to the common-
sense realities of trace analysis in complex matrices. The
EPA MDL procedure also presumes the qualitative
confirmation of the analyte, although the actual mea-
surement of the MDL usually involves just a single
mass-to-charge ratio value.
It must be said, however, that the EPA MDL has been
criticized by professional statisticians [1] although no
alternative with an equally transparent operational defi-
nition that leads to a simple measurement procedure has
yet been proposed. In addition, although the MDL seems
well suited to the situation that led to its formulation, it is
unlikely that any single definition could satisfy the fitness
for purpose criterion for all problems in trace analysis.
Accordingly, in the opinion of the present authors, there is
a need for a well-defined approach to definitions of limits
of detection that takes into account the concerns of both
the bench analyst and the statistician.
General Questions to Be Addressed at
the Outset of a New Analytical Project
The general approach recommended below is in the form
of some relevant questions that the analyst should address
before embarking on a nonstandard analytical task in
order to document the proposed plan (which can always
be modified if subsequent experiments suggest that this is
desirable). It is in the same philosophical vein as the now
common practice of establishing SOPs extended to non-
routine circumstances. The right time to ask the questions
proposed here is before experimental work is started.
Moreover, it is only prudent to document procedural
plans before beginning, as a precautionary measure
against any possible challenges concerning one’s mo-
tives in adopting a particular analytical strategy. If
subsequent experience suggests that the initial best-
guess strategy requires modification, these changes and
the reasons for them should also be fully documented.
The following list of questions is not exhaustive, and
not all of them may apply in any particular situation.
1. Is a reference material of known purity and stability
available?
2. Has it already been specified that the analyses are to
be conducted in accordance with procedures speci-
fied in some government regulation or in an existing
SOP? (If so, it may still be worthwhile checking
through the list of questions in order to identify
potential problems).
3. Is the matrix well characterized, consistent, and
familiar to the analyst, or is it largely unknown and
potentially variable?
4. For whom are the analyses to be conducted and for
what purpose? What is the larger context in which
you are undertaking this project? In particular, is
there any possibility that the data may have to be
defended in a court of law, whether in a criminal trial
(requiring proof “beyond reasonable doubt”) or a
civil trial (requiring proof to within “the preponder-
ance of the evidence”). The response to these ques-
tions will determine the extent of documentation
required. As emphasized by Baldwin [1], too little
QA/QC leads to sloppy and noncredible work, but
too much leads to an elegant system of gridlock.
5. With respect to detectability questions, is the client
concerned more with false positives (e.g., unfairly
condemning a product or raising environmental con-
cerns, or wrongful conviction of an innocent drug
defendant) or with false negatives (e.g., overlooking
contaminants or pollutants, or not finding hazardous
compounds in a patient’s blood)? The experimental
design will certainly depend on which of these
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objectives prevails. To oversimplify somewhat, min-
imizing false negatives requires improvement of
sensitivity (lowering of limits of detection), whereas
avoidance of false positives calls for improved selec-
tivity (specificity of detection). Furthermore, can the
probability of false negatives or positives be esti-
mated reliably for the analytical procedure proposed
for the client’s samples, and is this level of uncer-
tainty acceptable for the intended purpose?
6. Are the required analyses for one or a few fully
specified chemical compounds, or are multiresidue
analyses required? (Criteria for specificity and quan-
titation uncertainty will inevitably be different in the
two cases.)
7. What resources are available to provide the desired
information to the client in the specified timeframe?
Are these resources sufficient? Is it possible to con-
duct what you feel to be a credible job for the client
within the stated restrictions of cost and time? If not,
can you communicate effectively with the client and
your own managers to convince them of this?
Summary and Recommendations
The wide range of circumstances faced by analysts
clearly illustrates the need for a process to determine
analytical criteria fit for the purpose at hand [2]. Hope-
fully, this discussion will provide a starting point for
developing such a process. The establishment of uni-
versally applicable and rigid criteria, which could then
be applied to all analytical objectives, does not seem to
be an appropriate goal.
Issues discussed at the Workshop and presented in
this report could be undertaken by the ASMS Commit-
tee on Measurements and Standards, or by an ad hoc
group of specialists appointed under the aegis of this
Committee. The resulting recommended guidelines
would of course have no legal authority in regulatory or
other legal matters, and their usefulness to members
would be derived only from the status of ASMS as a
respected scientific society.
As a scientific society, ASMS has no mandate or desire
to pronounce what regulatory requirements should or
should not be in the present context. However, the Society
does have an interest in promoting good science, and one
avenue open to it in this regard is via the Society’s journal.
It has been pointed out [8] that the Editors of the Journal of
Chromatography have already [9] suggested a set of criteria
to determine whether data presented in articles published
in that journal may be described there as having been
obtained by validated procedures. Further discussion of
these proposals has also been published [10]. It has been
suggested [8] that the Editors of the Journal of the
American Society for Mass Spectrometry might consider a
similar procedure for those articles for which such a
distinction would be appropriate. The relevant Editorial
criteria would presumably follow from the recommen-
dations produced on behalf of the Society’s Committee
on Measurements and Standards.
It does not seem likely that a universally applicable
recipe for dealing with less than ideal circumstances
could or should be attempted. In cases where agencies
such as the EPA specify explicit procedures in their
regulatory programs, the present exercise can serve
only as a means for suggesting how these specified
procedures might be improved in the future. However, in
areas that do not fall under published regulations, and
where the scientific judgment of the analyst is on the
line, it would be preferable to have available guidelines
representing a consensus of the scientific peer group as
to how to proceed. It is hoped that this report can serve
as a first step towards this goal. This was certainly an
expressed wish of many Workshop participants.
The present authors feel that it is now appropriate
for them to withdraw from this contentious area. We
hope that an ad hoc committee, preferably sponsored
by ASMS as described above, can be constituted to
include both professional statisticians concerned with
definitions of limits of detection and related concepts as
well as experienced trace analytical mass spectrom-
etrists. This committee would be charged with examin-
ing the possibility of defining processes that lead to
defensible choices for confirmation criteria and valida-
tion limits that are both theoretically sound and practi-
cal in an operational sense for mass spectrometrists
working in busy analytical laboratories.
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